Site-directed genome modification: nucleic acid and protein modules for targeted integration and gene correction.
A variety of technological advances in recent years have made permanent genetic manipulation of an organism a technical possibility. As the details of natural biological processes for genome modification are elucidated, the enzymes catalyzing these events (transposases, recombinases, integrases and DNA repair enzymes) are being harnessed or modified for the purpose of intentional gene modification. Targeted integration and gene repair can be mediated by the DNA-targeting specificity inherent to a particular enzyme, or rely on user-designed specificities. Integration sites can be defined by using DNA base-pairing or protein-DNA interaction as a means of targeting. This review will describe recent progress in the development of 'user-targetable' systems, particularly highlighting the application of custom DNA-binding proteins or nucleic acid homology to confer specificity.